Recently. it became clear that certain mouse tumors were induced by viruses and the viruses were morphologically demonstrated by electron microscopy. The fluorescent antibody methods2) have been utilized to persue the localization of viral antigens. Many studies in this field have been performed by investigators : namely observations on viral antigen of Rous sarcoma by Mellors et al10), Malmgren et al 8), Vogt et al 14) and Noyes 13), investigations on Shope papilloma by Noyes12) and on Polyoma by Malmgren 9). In Japan. Chicken erythroblastosis virus was investigated by Iwakata6)and mouse leukemia virus by Ichikawa et al5) as studied with fluorescent antibody method. The purpose of this communication is to present a study on localization of viral antigens in C3H strain mouse mammary cancer and C 58 and AKR strain mouse leukemias, and an observation on the site of antibody production in hyperimmune rabbit.
Materials and Methods
A. Materials : animals used were as follows ; C3H strain mice with spontaneous mammary cancer, C 58 strain mice with spontaneous lymphatic leukemia, and C 58 strain mice with lymphatic leukemia (OHS-LL, No. 1) or with myelogenous leukemia (OHS-ML, No. 2) and AKR strain mice with lymphatic leukemia (OHO-LL, No. 2) or with myelogenous leukemia (OHO-ML, No. 1) which were successively maintained by cell transplantation in our laboratory. Sources of viruses were tumor of C3H mouse and liver, spleen and lymph nodes of leukemic mouse.
B. Purification of viral antigens : the technic used were as follows: 1. filtration -Berkefeld -N or Chamberland L 3 filter was used. 2. differential centrifugation the sediments were obtained by 40,000 rpm centrifugation. 3. fluorocarbon extract -the technic according to Epstein 3) was used.
C. Preparation of antisera and conjugation of fluorescein isothiocyanate. Antisera were obtained from rabbits immunized against the antigens according to Freund's adjuvant method.
The crude globulin was fractionated with halfsaturated Ammonium sulfate and thereafter conjugated with fluorescein isothiocyanate according to Marshall's method. 7) D. Fluorescent antibody method. ; Frozen section 4 thick were made from tumor tissue, liver, spleen, lymph node and bone marrow with the cryostat. Thereafter three fluorescent antibody methods were used : the direct, indirect and complement method.
E. Elimination of non-specific reaction. ; The fluorescent antibodies were passed through the DEAE-cellulose column to eliminate the unconjugated dye, and non-specific factors were absorbed with mouse liver powder sufficiently as possible.
F. Control specimens. : Normal mouse tissues were used as control antigens and normal rabbit serum and antiserum against normal mouse tissues as control antisera.
The blocking method was performed as the control against the direct method.
Result
A. Non specific fluorescence. ; In the preparations stained with normal rabbit serum and the preparations treated by blocking method, light yellowish green fluorescence was obtained in the intercellular spaces in a diffuse distribution and brilliant fluorescence in the epithelial cell, endothelial cell, megakaryocyte and granulocyte (Fig. 2) . B. Specific fluorescence. ; Direct method : when the tumor tissue was stained with antisera obtained by filtration method, the cytoplasm of tumor cells and intercellular spaces showed diffuse brilliant fluorescence ( Fig. 1) . Similar result were observed by staining with antisera obtained by differential centrifugation.
By staining with antisera obtained by fluorocarbon technic, dots of fluorescence of viral antigens were observed within diffuse fluorescence in the cytoplasm and intercellular spaces. Indirect method similar results were obtained as in the direct method. Complement method : the dotted fluorescence of viral antigens was the clearest while fluorescence in the cytoplasm and intercellular spaces were the weakest. C. Eluorescence and localization of viral antigens in C3H mammary cancer cells. : The viral antigen was observed in tumor cells and intercellular spaces and particularly rich in perivascular portions. The types of the specific fluorescence were classified as seen in Table 1 . In the 1 st type, specific fluorescence appears in the peripheral portions of the cytoplasm in a bead fashion (Fig. 3 ).
In the 2 nd type. it appears around the cells. In the 3 rd type, it is seen in the intercellular spaces and within the canaliculi of the glands (Fig. 4) . The viral antigen in the tumor tissue mostly displayed the 2 nd and 3 rd type localizations and the antigen in metastatic lymph nodes mostly the 1 st type. In the spleen, the specific fluorescence was seen within reticulum cells in a rare instance (Table 2 ). However no specific fluorescence was seen in the liver, kidney, lung, bone marrow and brain of the tumor bearing C3H mice and tissues of normal mice.
D. Fluorescence and distribution of viral antigens in leukemic cells. The viral antigens were seen within the leukemic cells. The localization of the viral antigens were classified as seen in Table 3 . In the 1 st type, dotted fluorescence is seen around the nucleus (Fig. 5 ). In the 2 nd type, the specific fluorescence is seen around the nucleus and in the peripheral portion of the cytoplasm (Fig. 6 ). In the 3 rd type, it is observed in the peripheral portion of the cytoplasm alone (Fig. 7) . In the 4 th type. it is observed merely in the intercellular spaces (Fig. 8) . Each type was encounted nearly in the same frequency.
However, in mice with spontaneous leukemia, specific fluofescence was encounted more frequently than in leukemic mice maintained by successive serial cell innoculation as seen in Table 4. E. Antibody producing cells in immune rabbit. : Specific fluorescence was observed in plasma cells in organ sections of immune rabbit, as stained with double method2). The fluorescence was particularly numerous in granuloma appearing at the site of adjuvant injection and its regional lymph nodes. Discussion Epstein3), by electron microscopy, proved that fluorocarbon technic is excellent for purification of viruses. According to Hummeler 4), immunological activity of virus undergoes no significant change through this technic. The authors confirmed that mice injected with fluorocarbon extract developed tumors or leukemias.
The viral antigen was observed on the interior and exterior surfaces of tumor cell membrane in C3H mammary cancer.This confirmed Amano's theory1) of the virus development on the cellular membrane.
In leuPlate kemic cells, specific fluorescence was observed around the nucleus in addition to the localization of viral antigen in mammary cancer. This result does not neccessarily agree with the Amano's theory above mentioned. It is presumable that this perinuclear arrangement of viral antigens indicate the immature viruses that obtain antigenicity around the nucleus, then the viruses move to the cellular membrane and on liberation from the cellular surface become mature viruses.
The reason of difference in localization of viral antigens between mammary cancer and leukemia is unknown . Whether this difference is due to functional difference between blood cells in leukemia and gland cells in mammary cancer or difference of the stage when immature viruses obtain their antigenicity are not know.
Conclusion
Observations on viral antigens were performed in C3H mouse mammary cancer C 58 or AKR mouse leukemia, and the site of antibody production in hyperimmune rabbit was persued. 1. Fluorocarbon technic was more excellent for purification of tumor viruses than filtration and differential centrifugation methods. 2. Tumor virus antigens arranged in a bead shape. The complement method allowed to observe the clearest fluorescence among the direct, indirect and complement methods.
3. Viral antigen in C3H mammary cancer was seen on the interior and exterior surfaces of tumor cell membrane and not observed in the perinuclear portion.
The antigen was the richest in the canaliculi of the tumor tissue. 4. Most of viral antigens in C 58 and AKR mouse leukemias arranged around the nucleus and gradually move to the cell membrane and to the intercellular spaces.
5. In hyperimmune rabbits, antibodies against tumor viruses were produced within plasma cells. The granuloma appering at the site of adjuvant injection and its regional lymph nodes were very active in the production of antibody. 
